The influence of six intravenous induction agents (thiopentone, methohexitone, propanidid, Althesin, diazepam and ketamine) on plasma potassium, sodium and chloride concentrations was studied in 160 healthy female patients undergoing minor gynaecological operations. This investigation was limited to the first 10 minutes after induction. A significant decrease of plasma potassium concentration (0.24-0.29 m.equiv/1.) was observed with thiopentone, methohexitone and diazepam. Propanidid and Althesin were investigated at two dose levels. Propanidid 10 mg/kg showed a small but significant mean peak rise of 0.06 m.equiv/1. of plasma potassium. The induction agents investigated did not have a significant effect on the plasma sodium and chloride concentrations.
Interest has been shown recently in the changes in plasma potassium concentration following the administration of suxamethonium and other relaxants. However, muscle relaxants are usually given immediately following the administration of an intravenous induction agent. In order to carry out a meaningful study of the effect of the relaxants on plasma electrolytes one must know what influence the induction agents have on the potassium, sodium and chloride concentrations. This study was carried out to provide such information. It is limited to the first 10 minutes of anaesthesia, during which time the initial peak effect of suxamethonium on plasma potassium concentration occurs (Roth and Wuthrich, 1969) .
METHOD
160 female patients scheduled for minor gynaecological operations agreed to partake in the investigation. No preanaesthetic medication was given to any of the patients. Blood samples for electrolyte analysis were drawn immediately before induction and at 1, 2, 3, 5 and 10 min following the intravenous administration of the drug being studied. The blood samples were taken from the arm other than that used for injection. The operation did not start until the 5-min sample had been taken. For the first 3 min after administration of the induction agent no inhalation agent was given but thereafter it was often necessary to administer nitrous oxide and oxygen ( fig. 1 ). Blood samples were withdrawn and refrigerated. Within 45-60 min they were centrifuged at 2,500 r.p.m. for 5 min and the plasma separated. The plasma was analysed using the Technicon auto-analyser SMA 6/60 interfaced to an IBM 1130 computer. The individual variation in duplicate analysis of the particular autoanalyser has been studied in detail. Based on this information changes in plasma potassium concentration greater than 0.1 m.equiv/1. are considered to be significant. The equivalent figures for plasma sodium are 2.0 m.equiv/1. and for chloride 1.0 m.equiv/1. Table I shows the number, average age and average weight of the subjects in each of the series studied together with the induction dose of the drugs given. It will be seen that Althesin and propanidid were both studied at two dose levels. On looking at the preliminary results it was noticed that the findings with these two drugs were appreciably different from those obtained with the other agents studied and hence it was felt necessary to study their effects in more detail. All the control plasma electrolyte levels were within normal limits and there was no significant difference between the means in any group. Because of the greater importance of plasma potassium changes, these will be reported in more detail than changes in plasma concentrations of sodium and chloride. Table II shows the mean potassium concentrations at the stated times of study in the eight groups, and the statistical significance of the changes. The peak changes during the first 5 min following these agents are perhaps more meaningful and these are shown as a graph in BRITISH JOURNAL OF ANAESTHESIA figure 2; the mean peak values are given in table in. The two barbiturates (thiopentone and methohexitone) and diazepam consistently cause a reduction in plasma potassium the mean values of which are statistically significant. The changes were less marked with propanidid and Althesin, an increase in potassium being found in an appreciable number of patients. The mean peak change in potassium concentration showed a significant increase after propanidid 10 mg/kg, although this effect was not observed at any of the time intervals (table II) . There was no significant difference between the magnitudes of the mean reduction in potassium with thiopentone, methohexitone and diazepam. Ketamine produced a peak reduction of plasma potassium of 0.18 m.equiv/1. but no statistical significance could be attached to this change.
RESULTS
In contrast table IV shows that there was no significant mean change in plasma sodium concentration in this study. The only significant finding was a decrease in the mean peak effect of diazepam (P<0.02) as shown in table V.
There were no significant changes in the mean plasma chloride levels at different times and these are not reported here. However, the mean peak change (table V) observed with Althesin 100 j"l/kg was significant (P<0.05) as was that with ketamine 2 mg/kg (P<0.02). 
DISCUSSION
The findings of this study are summarized in figure 3 , which shows the incidence of significant peak changes of plasma potassium in the five drug groups. Overall the barbiturates showed the greatest reduction and the eugenol showed the least. Diazepam and ketamine tended to follow the pattern of the barbiturates while the steroid followed that of the eugenol. Changes in the other electrolytes (sodium and chloride) were of no significance. This shows that the induction agents do not behave similarly and could be expected to influence measurements of changes in plasma potassium concentration, following muscle relaxants. In this study all readings with thiopentone, methohexitone, propanidid and Althesin had returned to control limits within 10 min and thus one could not expect any late effects of suxamethonium such as described by Klupp et al. (1954) to be influenced by these induction agents. Decreases in plasma potassium concentration during thiopentone/nitrous oxide/oxygen anaes- thesia in dogs were noted by Stevenson in 1960. His study was spread over 2 hours with samples taken at 30, 60, 90 and 120 min after induction. He found the maTi'mnm effect (decrease) occurring at 60-90 min. The administration of thiopentone in his study was intermittent in order to maintain anaesthesia. In 1967 list observed a decrease of 0.35 m.equiv/1. in plasma potassium 3 min after the intravenous injection of thiopentone in man. Gal and Malit (1972) also showed an average decrease of 0.17 m.equiv/1. of potassium after thiopentone which was less than that noted either by List (1967) or in the present study.
On the basis of the present findings and those of the previous studies one might expect a reduction of the effect of suxamethonium on plasma potassium concentration by barbiturates. Changes in plasma potassium have also been studied after a 2 mg/kg dose of ketamine given intravenously by Gal and Malit (1972) . They found a decrease similar to that in the present study; their investigation was limited to only six patients. One can make only vague postulates as to possible causes of the changes found in thk study, since there has been no basic study of the action of induction agents on cell membranes. A decrease in plasma (extracellular) potassium implies a shift into the cells. List (1967) suggests that it is the result
